In May 1991, a previously undescribed disease was observed in rainbow trout (Oncorhynchus mykiss) cultured in Aomori Prefecture, Japan. The affected fish showed an abnormal spinning motion in juve niles and lethargic behavior in adults, but no exten sive losses were observed. From May to July of the following year, the same disease was observed among fries of masu salmon (O. masou) and juveniles of rainbow trout, coho salmon (O.kisutch),iwana (Salvelinus pluvius), and ayu (Plecoglossus altivelis) in Miyagi and Iwate Prefectures, and Hokkaido.
Examination of diseased fish failed to show any bacterial, fungal or parasitic agents infecting these hosts. During the course of viral examination, a cytopathic effects (CPE) similar to that of infectious hematopoietic necrosis virus (IHNV) was observed in the chinook salmon embryo cell line (CHSE-2l4, Lannan et al., 1984) .
In this report, we describe the biochemical, bio physical, and serological characteristics of the isolat ed virus.
Materials
and Methods
Fish examination
The viral study was carried out from May 1991 to September 1992. In addition to normal masu salmon, moribund fishes showing abnormal swim ming or lethargic behaviors in fries of cultured masu salmon, and juvenile and adults of rainbow trout, coho salmon, iwana and ayu were collected from northern part of Japan (Table 1) . Sampled tissues or ovarian fluids were brought to the laboratory in plastic bags with ice and served for virological exam inations.
Viruses tested
Viruses were isolated from diseased and normal fishes by usual method using CHSE-214 cell line. Five different isolates and one cloned isolate were used for virological and serological studies. Strain BrCo-9221 was isolated from the brain of diseased coho salmon in Miyagi Prefecture, and the BrAy-9201
and Electron microscopy showed that the band formed in sucrose gradient contained numerous enveloped icosahedral shape virions with a diameter about 80 nm (Fig. 4) . Two type of virus particles were observed; unenveloped virions about 65nm in diameter with a electron-dence core virus particles (Fig.  5a ) and about 80nm enveloped virions (Fig. 5b ), which were observed in cytoplasm of infected CHSE-214 cells. Clone purified virus showed the same shape of the enveloped virions, and both kinds of virions were observed in the infected CHSE-214 cell.
Biochemical and biophysical characteristics Biochemical and biophysical characteristics of the isolates are summarized in Table 3 . The deoxyuridine analogues IUdR and BVdU were not effective in blocking viral replication. The replication of the reference RNA virus, IPNV, was also not affected by the presence of IUdR and BVdU in the medium. In contrast, DNA virus OMV was completely inhibited by the presence of IUdR and BVdU. In infected cells stained with acridine orange, the cytoplasm con- Serological characteristics By the cross-neutralization tests, the isolated virus strain BrCo-9221 was clearly distinguishable from the five reference fish viruses (Table 4 ). The five isolates were neutralized with antiserum against strain BrCo-9221 at a titer of 1:960 to 1:2560. However, cross reaction to anti-IHNV, IPNV, VHSV, OMV and CSV rabbit sera was not observed.
Discussion
The virus described here was isolated from salmonids and ayu which are cultured in the northern part of Japan and showed an abnormal swimming and lethargic behavior. Primary CPE of the virus manifested as generalized cell lysis, but, the survived cells regenerated and multiplied after obiously lysed. The regeneratd cells produced a large number of virions and virus replication was persistently maintained. Negatively stained virions showed an icosahedral shape with a mean diameter of 80 nm, with envelope. However, in the infected cell cytoplasm, both non enveloped small virus particles (65nm in diameter) and enveloped virus particles (80nm in diameter) were observed. The viral replication was not affected by the presence of IUdR and BVdU in the medium. The lack of inhibition by halogenated pyrimidines and the sensitivity to RNase suggests that the virus possesses an RNA genome. In addi tion, orange colored inclusion bodies were observed in the infected cell cytoplasms by acridine orange stain, suggesting the existence of single stranded nucleic acids. Virus RNA was shown 7.3kb in length, and the virion density was 1.155g/ml in su crose gradients. On reverse transcriptase (RT) assays with (rCm)n(dG)12-18 as the primer for RT activity of mouse retrovirus, this isolated virus had RT activity (data was not shown). We can not find any known fish virus that have characteristics similar to those of present virus. Thus, this virus isolated from salmonid fish that showed abnormal swimming and letargic behavior seems to be a new fish virus.
Characteristics of the isolate are similar to the Retroviridae. Generally, retrovirus have 8 structural protein (MA, CA, NC, PR, RT, IN, SU, TM) and 7 to 10kb RNA. The virion density is between 1.16 and 1.18 g/ml in sucrose, and they have RT activity (White and Fenner, 1986; Doane and Andersen, 1987; Coffin, 1990) . Recently some retroviruses have been reported to induce proliferative consitions in salmonid fish (Duncan, 1978; McKnight, 1978; Kent et al., 1990) . Eaton and Kent (1992) reported a retrovirus infection in chinook salmon with plas macytoid leukemia (PL). Examination of fractions in sucrose gradient from PL-positive fish showed enveloped virus particles of about 110 nm diameter, with an electron dence core. It had reverse trans criptase (RT) activity and 7 polypeptides observed by polyacrylamide gel electrophoresis. Petry et al. (1992) , reported the isolation and characterization of a retrovirus from a non-salmonid fish, genus Xi phophorus. The virus particle has a buoyant density of 1.16g/ml, a mean diameter of 100nm, six associat ed proteins, and RT activity. However, all these fish retroviruses could not be grown in fish cell cultures.
At this time, it is difficult to determine the taxo nomical position of this virus with presented results. Generally, the enveloped virus is sensitive to lipid solvent and the sensitivity test to solvent is used to define the virus envelope. The isolated new virus has envelope by the EM observation, but resistant to diethyl ether and chloroform. The cloned virus also showed the same characteristic to the ether treat ment. In order to determine the taxonomical posi tion of this virus, the supplemental studies of enve lope composition, protein structure, property of RT and genetic construction of RNA are needed. The works are currently under way.
